Procarcinogen activation by cytochrome P450 3A4 and 3A5 expressed in Escherichia coli and by human liver microsomes.
Recent studies indicate that cytochrome P450 (P450) 3A4 plays important roles in the activation of procarcinogens such as aflatoxin B1 and sterigmatocystin, as well as in the oxidation of a number of structurally diverse chemicals and endogenous compounds. Since P450 3A5 has been reported to be present at significant levels in liver microsomes in approximately 25% of human adults, we examined and compared the role of P450 3A4 and 3A5 in procarcinogen activation in humans. Immunoblot experiments with liver microsomes from 60 human samples suggested that 4/30 Japanese and 4/30 Caucasians contained considerable levels of P450 3A5, although P450 3A4 could be determined at relatively high levels in all of the human samples examined. Good correlation was observed between P450 3A4, but not P450 3A5, levels versus activation of aflatoxin B1 and stergmatocystin in these human samples. Comparisons of the activation of procarcinogens in reconstituted monooxygenase systems containing modified P450 3A4 and 3A5 enzymes expressed in Escherichia coli were carried out in Salmonella typhimurium TA1535/pSK1002 or NM2009 tester strain for genotoxicity assay, and it was found that P450 3A4 had similar activities to or higher rates than P450 3A5 for the 24 procarcinogens tested.